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Abstract
Background: Since psoriasis is a chronic disease, it is not recommended to discontinue 
the treatment agents used. However, in real life, the treatment of psoriasis patients 
may be interrupted for various reasons. During the pandemic period, the treatment of 
many patients was also interrupted.
Objectives: To evaluate relapse and clinical worsening in psoriasis patients whose bio-
logical therapy was interrupted during the pandemic and reveal associated factors.
Methods: The study included patients aged ≥18 years, who were followed up with 
moderate and severe chronic psoriasis controlled by the last biological agent [Psoriasis 
Area Severity Index (PASI) 75 response achieved] but had to discontinue their treat-
ment during the pandemic. The patients' demographic and clinical characteristics, 
clinical course after the discontinuation of these agents, presence of clinical worsen-
ing, and relapse were evaluated. Risk factors were analyzed with the logistic regres-
sion analysis.
Results: The study included 169 patients, with a mean age of 47.3 ± 14.5 (18–87) 
years. The mean biologics-free time was 18.2 ± 12.3 (2–56) weeks. Clinical worsen-
ing was detected in 41.4% and relapse in 48.5% of the patients. The significant risk 
factors for clinical worsening and relapse in both univariate and multivariate analyses 
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1  |  INTRODUCTION

Psoriasis is a chronic inflammatory disease with periods of remission 
and exacerbation. In recent years, with the elucidation of the immu-
nopathogenesis of psoriasis, biological agent therapy has become a 
good option to control the disease. Although the literature contains 
comprehensive data on biologics used for this purpose from efficacy 
and safety to the appropriate selection of these agents, there are 
not sufficient real-life data on when, how, and by whom biological 
agent therapy can be discontinued in patients whose lesions have 
regressed with the use of biologics.1–3 Since psoriasis is a chronic 
disease, the recommendation is not to discontinue the therapeutic 
agent used. However, in real life, the treatment of psoriasis patients 
may be interrupted for various reasons, such as unresponsiveness to 
medication, side effects, patient requests, drug unavailability, or in-
ability to see a physician.4 During the COVID-19 pandemic, the bio-
logic agent treatment of many psoriasis patients was interrupted due 
to problems in access to medication and safety concerns reducing 
patient visits to the hospital.5–7 In this study, our aim was to evalu-
ate patients that discontinued biological agent therapy in terms of 
relapse and clinical worsening and to contribute to the literature by 
revealing predictors that may be associated with relapse and clinical 
worsening.

2  | MATERIALS AND METHODS

This research was planned as a retrospective multicenter study and 
included patients aged 18 years and over, who were followed up with 
the diagnosis of moderate and severe chronic plaque psoriasis that 
was brought under control [Psoriasis Area Severity Index (PASI) 75 
response achieved] following the most recently used biological agent 
(adalimumab, etanercept, infliximab, certolizumab, ustekinumab, 
secukinumab, and ixekizumab) but had to discontinue their biologi-
cal agent therapy for physician- or patient-related reasons during the 
COVID-19 pandemic (March 1, 2020–May 1, 2021). These patients 
were evaluated in terms of demographic and clinical characteris-
tics, reasons for not being able to continue using biologics, clinical 
course after the discontinuation of these agents, and presence of 
relapse and clinical worsening. Patients who could not maintain 50% 
of the initial PASI score (PASI 50 response) after stopping treatment 

were considered to have relapsed, and those with a PASI of ≥5 were 
considered to have clinical worsening. Biologics-free time was cal-
culated by subtracting the recommended administration time for 
each biological agent from the total time of these agents. In patients 
with relapse and clinical worsening, risk factors that could be associ-
ated with these conditions were investigated. Data were obtained 
from the patient follow-up files and/or records in the computer sys-
tems of the university. The study was approved by the Non-Invasive 
Clinical Research Ethics Committee of the University. SPSS v. 15.0 
for Windows software package was used for statistical analyses. 
Descriptive statistics were presented as numbers and percentages 
for categorical variables and mean, standard deviation, minimum, 
maximum, median, and interquartile range values for numerical 
variables. Risk factors were analyzed using the logistic regression 
analysis, and the statistical alpha significance level was accepted as 
p < 0.05.

3  |  RESULTS

The study included a total of 169 patients, 79 women and 90 men, 
with a mean age of 47.3 ± 14.5 (18–87) years. The mean biologics-
free time was 18.2 ± 12.3 (2–56) weeks. Of the patients, 41.4% had 
clinical worsening (PASI ≥5), 48.5% had a relapse (unable to maintain 
PASI 50 response), 17.3% had increased joint findings, and 20.9% 
had increased nail findings. During the biologics-free period, 82.2% 
of the patients developed new lesions. New lesions mostly emerged 
in the lower extremities (38.8%). Table 1 summarizes the data on the 
demographic and clinical characteristics of the patients, comorbidi-
ties, treatments, relapse, and clinical worsening. The results of the 
univariate logistic regression analyses of clinical worsening, relapse, 
and maximum PASI being 10 and above during the biologics-free 
period are shown in Table 2, and those of the multivariate logistic 
regression analyses are given in Table 3.

The significant risk factors for clinical worsening, relapse, and 
PASI score being ≥10 in the univariate analyses were alcohol use, 
total time off biologics, and presence of an additional triggering 
factor, such as stress, infection, and other medication use during 
the biologics-free period (Table 2). In the multivariate model, under 
the combined effect of all variables, and according to the backward 
method, the most significant risk factors of clinical worsening were 

were alcohol use during the biologics-free period, total time off biologics, and the 
presence of an additional triggering factor. The use of secukinumab and ustekinumab 
was found to be a protective factor against clinical worsening in multivariate analyses.
Conclusion: As the biologics-free period is prolonged, the likelihood of clinical wors-
ening and relapse increases, therefore, we do not recommend discontinuing biological 
agents.

K E Y WO RD S
medical therapy, psoriasis, treatment
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determined to be the use of the last biological agent for ≥1 year, total 
time off biologics, and presence of an additional triggering factor, 
and those of relapse were the total time off biologics and pres-
ence of an additional triggering factor. The use of secukinumab and 
ustekinumab was found to be a protective factor for clinical wors-
ening in the backward method (Table 3). The most significant risk 
factors for relapse in the multivariate analyses were determined as 
the total time off biologics and presence of an additional triggering 
factor during the biologics-free period (Table 3). In the multivariate 
analysis, the most significant risk factors for PASI score being ≥10 
after treatment interruption were identified as alcohol use during 
the biologics-free period, number of comorbidities being ≥3, being 
experienced in biological agent use, PASI being ≥10 at the start of 
the last biological therapy, use of the last biological agent for ≥1 year, 

TA B L E  1  Demographic and clinical characteristics of the 
patients

n (%)

Gender

Female 79 (46.7)

Male 90 (53.3)

Age mean ± SD (min–max) 47.3 ± 14.5 (18–87)

Disease duration (years) mean ± SD (min–max) 19.9 ± 11.5 (3–67)

Smoking during the biologics-free period 62 (36.7)

Alcohol use during the biologics-free period 9 (5.3)

BMI mean ± SD (min–max) 28.1 ± 5.1 
(15.8–46.5)

Comorbidities

Obesitya

Obese 49 (29.0)

Overweight 79 (46.7)

Normal weight 41 (24.3)

PsA 57 (33.7)

Hypertension 42 (24.9)

Diabetes 39 (23.1)

CVD 15 (8.9)

Hyperlipidemia 55 (32.5)

Liver disease 29 (17.2)

CKD 5 (3.0)

History of biologics use 99 (58.6)

Adalimumab 48 (28.4)

Etanercept 28 (16.6)

Infliximab 24 (14.2)

Certolizumab 5 (3.0)

Ustekinumab 34 (20.1)

Secukinumab 18 (10.7)

Ixekizumab 5 (3.0)

Golimumab 1 (0.6)

Last used biologics

Adalimumab 48 (28.4)

Etanercept 8 (4.7)

Infliximab 7 (4.1)

Certolizumab 5 (3.0)

Ustekinumab 38 (22.5)

Secukinumab 53 (31.4)

Ixekizumab 10 (5.9)

Additional systemic treatment along with the 
last biologics

17 (10.1)

Reason for discontinuation of biologics

Physician's decision due to pandemic 58 (34.3)

Physician's decision for other reasons 14 (8.3)

Patient's decision due to pandemic 84 (49.7)

Patient's decision for other reasons 37 (21.9)

Due to COVID-19 infection 7 (4.1)
(Continues)

n (%)

Relapse 82 (48.5)

Clinical worsening 70 (41.4)

Increased joint findings 24 (17.3)

Increased nail findings 29 (20.9)

New lesion emergence 139 (82.2)

Origin of new lesion emergence

Scalp 15 (10.8)

Face 4 (2.9)

Trunk 34 (24.5)

Upper extremity 0 (0.0)

Lower extremity 54 (38.8)

Nails 3 (2.2)

Additional triggering factor during the 
biologics-free period

46 (27.2)

Stress 34 (20.1)

Infection 11 (6.5)

Other medication use 0 (0.0)

Trauma 0 (0.0)

Other 5 (3.0)

PASI before last biologics use mean ± SD 
(min–max)

16.5 ± 8.9 (5–49.3)

Last biologics use, months mean ± SD 
(min–max)

27.4 ± 26.5 (1–160)

Last PASI before discontinuation mean ± SD 
(min–max)

1.12 ± 1.59 (0–10.2)

Total time off biologics, weeks mean ± SD 
(min–max)

18.2 ± 12.3 (2–56)

Number of half-lives elapsed according to the 
last biologics used mean ± SD (min–max)

8.4 ± 11.7 (0.5–112)

PASI during the biologics-free period 
mean ± SD (min–max)

6.6 ± 8.1 (0–46.1)

Abbreviations: CKD, chronic kidney disease; CVD, cardiovascular 
disease; PASI, Psoriasis Area Severity Index; PsA, psoriatic arthritis.
aNormal weight, BMI: 18.5–24.9; overweight, BMI: 25–29.9; 
obese, BMI ≥30.

TA B L E  1  (Continued)
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last used biological agent being certolizumab, total time off biolog-
ics, presence of an additional triggering factor during the biologics-
free period, and having had a COVID-19 infection, while protective 
factors were determined to be male gender and the last used biolog-
ical agent being ustekinumab (Table 3).

4  | DISCUSSION

In recent years, biological agents have attracted great interest in the 
treatment of psoriasis due to their proven long-term efficacy, drug 
retention, and better long-term safety profiles.8,9 However, although 
complete and almost complete recovery can be achieved with bio-
logical agents currently used in the treatment of psoriasis, there is 
no cure for the disease.

Despite more than 20 years of clinical experience in biological 
therapy for psoriasis, optimal treatment strategies after achieving 
remission and/or low disease activity in patients with psoriasis 
are still not well defined.4 The literature contains limited data on 
how to proceed in patients with long-term complete and near-
complete recovery. There are also insufficient recommendations 
concerning which agent to use in which patient group biological 
agents can be discontinued, whether the treatment can be inter-
rupted or applied intermittently. Due to the chronic course of 
the disease with relapses, long-term uninterrupted treatment is 
recommended.

However, in clinical studies evaluating the efficacy and safety of 
biological agents, the duration of treatment ranges from 3 months to 
a maximum of 5 years.10 Very few studies have reported real-life data 
obtained over 10 years or longer.11 However, although the discontin-
uation of biological therapy is associated with the risk of relapse, the 
temporary or permanent discontinuation of this treatment is common 
in patients with psoriasis who have achieved clinical remission, and 
this has a variety of reasons, such as cost-effectiveness of mainte-
nance therapy, financial savings, government and private payer reim-
bursement policies, and long-term safety concerns.12–14 In addition, 
in daily clinical practice, patients may present to their physicians with 
a request to discontinue their treatment. A group of patients, on the 
other hand, is willing to see if there is any relapse by extending the 
treatment interval. There are also patients who discontinue their 
treatment completely, thinking that they have achieved full recovery.

Although all biological agents approved for the treatment of 
psoriasis are immunosuppressants, their chemical composition, 
mechanism of action, and thus individual long-term benefits vary 
considerably.15 Considering the time to relapse after drug discon-
tinuation, alefacept has the longest clinical benefit, followed by 
ustekinumab, infliximab, adalimumab, and etanercept.15 Significant 
differences have been reported between biological agents in terms 
of their duration of action.15 In a study evaluating patients respond-
ing to biological therapy, the median time to the loss of PASI 50 
response after the discontinuation of biologics was determined as 
29.9, 22, 19.5, 18, and 12.1 weeks for those using alefacept, usteki-
numab, infliximab, adalimumab, and etanercept, respectively.4 In 

another study, the median time to the loss of PASI 75 response after 
the discontinuation of ustekinumab was reported to be approxi-
mately 15 weeks.16 In a pooled analysis of phase III studies, the me-
dian time to the loss of PASI 50 response was 28.0 and 20.3 weeks 
after the discontinuation of secukinumab treatment at a dose of 
300 mg and 150 mg, respectively.4 In light of the available data, ex-
cept for alefacept, the time to relapse is the longest for ustekinumab 
and secukinumab. In our study, the last biological agent used being 
secukinumab or ustekinumab was determined as a protective factor 
against clinical worsening.

In a previous study, after the data were adjusted for age, sex, body 
weight, psoriatic arthritis, and smoking status at baseline, the predic-
tors of a longer relapse-free period following the discontinuation of 
ustekinumab were reported to be biologics naivety, recovery with 
a higher maximum PASI during treatment, shorter time to achieve 
PASI 50 response after starting ustekinumab, no family history of 
psoriasis, absence of chronic kidney disease, and use of immunosup-
pressants when not taking ustekinumab.4 In the same study, the cu-
mulative probability values of relapse-free status at six, 12, 18, 24, 
and 36 months of the discontinuation of ustekinumab treatment were 
reported to be 49.3%, 12.6%, 5.3%, 4.7%, and 1.6%, respectively. As 
in our study, the authors determined biologics-free time as one of the 
most important predictors of clinical worsening and relapse. Given 
the high relapse rates, the discontinuation of ustekinumab in patients 
with well-controlled psoriasis is not recommended.4

In a study by Huang and Tsai,10 the rates of exacerbation with-
out systemic treatment in psoriasis patients were reported as 16.8%, 
7.4%, 4.3%, 3.2%, and 3.2% at the end of 1, 2, 3, 4, and 5 years, re-
spectively. Biologics were restarted in 41.9%, 66.7%, 77.1%, 83.5%, 
and 86.1% of patients at the end of 1, 2, 3, 4, and 5 years, respec-
tively. According to the multivariate generalized estimating equation 
regression analysis, the predictors of a longer relapse-free time were 
baseline PASI, improvement in PASI, biologics naivety, and early bi-
ological therapy intervention. In the same study, the log-rank test 
and Kaplan–Meier analysis showed a significantly higher relapse-
free rate in patients who had received early biological therapy, those 
that had achieved PASI 90, and those that were biologics-naive. 
Furthermore, early biologics administration within 2 years of diag-
nosis resulted in a lower risk of relapse in patients with moderate-
to-severe psoriasis.

In conclusion, we do not recommend completely discontinuing 
the used biologic agent in psoriasis patients with clinical improve-
ment, as we found a high rate of clinical worsening and relapse in 
those whose treatment was interrupted, and the risk of clinical wors-
ening and relapse increased as the duration of the drug-free period 
increased. Therefore, rather than discontinuation of biological agent 
therapy, we recommend extending the intervals between the doses 
in suitable patients. Large-scale controlled studies are needed to val-
idate this recommendation.
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